Inhibition by acidosis of adenosine 3',5'-cyclic monophosphate accumulation and lipolysis in isolated rat fat cells.
Lipolysis and cyclic AMP accumulation were studied in isolated rat fat cells at normal (7.4) and decreased (7.0, 6.6) pH. Acidosis inhibited lipolysis and cyclic AMP accumulation due to NA non-competetively. Maximal lipolysis (3 muM NA) was inhibited by 25% at pH 7.0 and by 61% at pH 6.6 Cyclic AMP accumulation 5 min after 3 muM NA was inhibited by 57% at pH 7.0 and by 83% at pH 6.6. Between 10 and 60 minutes of incubation NA-stimulated lipolysis was linear at pH 7.4, whereas a progressively increasing inhibition was seen at lower pH. The FFA production was inhibited to the same degree as glycerol production by acidosis. The fraction of FFA associated with the cells was the same at all pHs. Thus, we have no evidence that acidosis inhibits lipolysis via accumulation of FFA intracellularly. NA-induced accumulation of 3H-cAMP from 3H-ATP, endogenously formed by prelabelling the cells with 3H-adenine, was inhibited by acidosis both in the presence and absence of theophylline in the incubation medium (by 48 and 44% respectively at pH 7.0 and by 74 and 68% at pH 6.6). Cyclic nucleotide phosphodiesterase in homogenates of fat cells was inhibited by decreasing the pH, whether measured at high or low substrate concentrations. Basal adenylyl cyclase activity in a cell membrane fraction from fat cells was affected to a minor degree, while NA-stimulated activity was inhibited by decreased pH. The response to 3 muM NA at pH 6.6 was inhibited by 43% relative to control. The results show that acidosis inhibits NA-induced cyclic AMP accumulation by interfering with the formation, rather than the inactivation of the nucleotide. Since NA-induced lipolysis is a cyclic AMP-mediated process it is suggested that at least part of the antilipolytic effect of acidosis is due to inhibition of cyclic AMP formation.